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This Comment corrects an erroneous remark by Stadnik contained in Ref. [1] to the effect that many-body neutrino-
mediated forces are suppressed in all types of stars. As we discuss below, such forces were considered in great detail
in Refs. [2, 3] and shown to produce catastrophically large energy densities in neutron stars and white dwarfs, unless
neutrinos had a minimum mass m & 0.4 eV/c2. Stadnik attributes his remark to an unpublished preprint [4].
Many-body effects arising from neutrino-exchange had been considered prior to Ref. [2] by other authors including
Feynman [5] and Hartle [6]. The possibility of catastrophically large effects arising from many-body forces is suggested
by the work of Primakoff and Holstein [7] dealing with many-body effects in atomic and nuclear systems. These authors
noted that in a nucleus containing N particles the magnitude of the total k-body interaction (k = 2, 3, 4, . . .) grows
as the binomial coefficient (
N
k
)
=
N !
k!(N − k)! . (1)
For a typical neutron star with N ' 1057, combinatorics can thus lead to catastrophically large effects, as shown in
detail in Refs. [2] and [3].
To understand the arguments in Ref. [4] concerning Pauli-suppression of many-body neutrino exchange forces, we
consider as an example the Hulse-Taylor binary system PSR 1913+16. The mass M1 of this pulsar is known to be
M1 = 1.4411M, so that the number N of neutrons is then approximately N = 1.7 × 1057, and we can take for its
radius R ' 10 km ≡ R10. The relevant parameter determining the many-body neutrino-exchange contributions is
then given in terms of the Fermi constant GF by Eq. (5.34) in Ref. [2],
η(N,R10) ≡ (GF /~c)N
R210
= 7.6× 1012. (2)
It follows from Eq. (2) that in a neutron star for any spherical volume or sub-volume of radius R, the energy grows as
7.6 × 106(R/1 cm). As shown in Ref. [2] for the Hulse-Taylor pulsar, the ratio of the many-body neutrino-exchange
energy W exceeds the total mass MU of the known universe by the ratio
W
MU
' 10(2×1059−57−99). (3)
It is clear from the preceding discussion that any mechanism that could suppress the many-body neutrino-exchange
contribution in any neutron star (or in any sub-volume of a neutron star) to the level required by Eqs. (2) and (3)
must be of a universal nature, such as minimum value of the neutrino mass, rather than one depending on the detailed
characteristics of individual neutron stars and white dwarfs.
This conclusion is already evident from Eq. (14) of Ref. [3] who exhibit the functional form of the simple 2-body
exchange in the presence of Pauli-blocking,
V (2)µ (r) =
(GFaf )
2
4pi3r5
[cos(2µr) + µr sin(2µr)] , (4)
where µ is the local chemical potential. A plot of the oscillatory factor in Eq. (4) as a function of x = µr is shown
in Fig. 1. The authors of Ref. [4] note that cos(2µr) and sin(2µr) can be rapidly oscillating factors. However, we see
from Fig. 1 that even if the 2-body oscillatory factor happened to accidentally vanish for a spherical volume of radius
r given a particular value of µ, any other volume with radius r(1 + ),   1, will again lead to a catastrophically
large energy density in light of the results of Eqs. (2) and (3).
A detailed examination of the 4-body neutrino-exchange contributions illustrates why the requisite cancellations
suggested in Refs. [1] and [4] are extremely unphysical. Consider Eq. (16) of Ref. [3] which gives the 4-body analog
of Eq. (4):
V˜
(4)
0 =
(GFan)
4
2pi5P4S4
[
cos(µS4)
(
3
S44
− 3µ
2
2S24
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µ4
8
)
+
µ sin(µS4)
S4
(
3
S24
− µ
2
2
)]
, (5)
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FIG. 1. Plot of the oscillatory portion of V
(2)
µ (r) given by Eq. (4).
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<latexit sha1_base64="dZWorVaQVOgQdR8koiEBcvKDupA=">AAAB43icbVDLSg NBEOyNrxhfUY9eBoPgKexqQI8BL54kgnlAEsLspDcZM/tgplcIIV/gRcSLgv/jL/g3TpK9JLFgoKiqobvaT5Q05Lq/Tm5jc2t7J79b2Ns/ODwqHp80TJxqgXURq1i3fG5Q yQjrJElhK9HIQ19h0x/dzfzmC2oj4+iJxgl2Qz6IZCAFJys1dG9yXZn2iiW37M7B1omXkRJkqPWKP51+LNIQIxKKG9P23IS6E65JCoXTQic1mHAx4gOczHecsgsr9VkQa/ siYnN1KcdDY8ahb5Mhp6FZ9Wbif147peC2O5FRkhJGYjEoSBWjmM0Ks77UKEiNLeFCS7shE0OuuSB7loKt7q0WXSeNq7Jn+WOlVH3IjpCHMziHS/DgBqpwDzWog4BneINP+ HLQeXXenY9FNOdkf05hCc73Hyblip0=</latexit><latexit sha1_base64="dZWorVaQVOgQdR8koiEBcvKDupA=">AAAB43icbVDLSg NBEOyNrxhfUY9eBoPgKexqQI8BL54kgnlAEsLspDcZM/tgplcIIV/gRcSLgv/jL/g3TpK9JLFgoKiqobvaT5Q05Lq/Tm5jc2t7J79b2Ns/ODwqHp80TJxqgXURq1i3fG5Q yQjrJElhK9HIQ19h0x/dzfzmC2oj4+iJxgl2Qz6IZCAFJys1dG9yXZn2iiW37M7B1omXkRJkqPWKP51+LNIQIxKKG9P23IS6E65JCoXTQic1mHAx4gOczHecsgsr9VkQa/ siYnN1KcdDY8ahb5Mhp6FZ9Wbif147peC2O5FRkhJGYjEoSBWjmM0Ks77UKEiNLeFCS7shE0OuuSB7loKt7q0WXSeNq7Jn+WOlVH3IjpCHMziHS/DgBqpwDzWog4BneINP+ HLQeXXenY9FNOdkf05hCc73Hyblip0=</latexit><latexit sha1_base64="dZWorVaQVOgQdR8koiEBcvKDupA=">AAAB43icbVDLSg NBEOyNrxhfUY9eBoPgKexqQI8BL54kgnlAEsLspDcZM/tgplcIIV/gRcSLgv/jL/g3TpK9JLFgoKiqobvaT5Q05Lq/Tm5jc2t7J79b2Ns/ODwqHp80TJxqgXURq1i3fG5Q yQjrJElhK9HIQ19h0x/dzfzmC2oj4+iJxgl2Qz6IZCAFJys1dG9yXZn2iiW37M7B1omXkRJkqPWKP51+LNIQIxKKG9P23IS6E65JCoXTQic1mHAx4gOczHecsgsr9VkQa/ siYnN1KcdDY8ahb5Mhp6FZ9Wbif147peC2O5FRkhJGYjEoSBWjmM0Ks77UKEiNLeFCS7shE0OuuSB7loKt7q0WXSeNq7Jn+WOlVH3IjpCHMziHS/DgBqpwDzWog4BneINP+ HLQeXXenY9FNOdkf05hCc73Hyblip0=</latexit><latexit sha1_base64="dZWorVaQVOgQdR8koiEBcvKDupA=">AAAB43icbVDLSg NBEOyNrxhfUY9eBoPgKexqQI8BL54kgnlAEsLspDcZM/tgplcIIV/gRcSLgv/jL/g3TpK9JLFgoKiqobvaT5Q05Lq/Tm5jc2t7J79b2Ns/ODwqHp80TJxqgXURq1i3fG5Q yQjrJElhK9HIQ19h0x/dzfzmC2oj4+iJxgl2Qz6IZCAFJys1dG9yXZn2iiW37M7B1omXkRJkqPWKP51+LNIQIxKKG9P23IS6E65JCoXTQic1mHAx4gOczHecsgsr9VkQa/ siYnN1KcdDY8ahb5Mhp6FZ9Wbif147peC2O5FRkhJGYjEoSBWjmM0Ks77UKEiNLeFCS7shE0OuuSB7loKt7q0WXSeNq7Jn+WOlVH3IjpCHMziHS/DgBqpwDzWog4BneINP+ HLQeXXenY9FNOdkf05hCc73Hyblip0=</latexit>
(a)	
#1	
#2	 #3	
#4	
r12
<latexit sha1_base64="SQCqOS4R/oecbmytGueAi8Rg5JY=">AAAB43icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNEMA9IQpid9CZjZh/M9AphyRd4EfGi4P/4C/6 Nk2QvSSwYKKpq6K72EyUNue6vs7G5tb2zW9gr7h8cHh2XTk6bJk61wIaIVazbPjeoZIQNkqSwnWjkoa+w5Y/vZn7rBbWRcfREkwR7IR9GMpCCk5Waup951Wm/VHYr7hxsnXg5KUOOer/00x3EIg0xIqG4MR3PTaiXcU1SKJwWu6nBhIsxH2I233HKLq00YEGs7YuIzdWlHA+NmYS+TYacRmbVm4n/eZ2UgtteJqMkJYzEYlCQKkYxmxVmA6lRkJpYwoWWd kMmRlxzQfYsRVvdWy26TprVimf543W59pAfoQDncAFX4MEN1OAe6tAAAc/wBp/w5aDz6rw7H4vohpP/OYMlON9/IPeKmQ==</latexit><latexit sha1_base64="SQCqOS4R/oecbmytGueAi8Rg5JY=">AAAB43icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNEMA9IQpid9CZjZh/M9AphyRd4EfGi4P/4C/6 Nk2QvSSwYKKpq6K72EyUNue6vs7G5tb2zW9gr7h8cHh2XTk6bJk61wIaIVazbPjeoZIQNkqSwnWjkoa+w5Y/vZn7rBbWRcfREkwR7IR9GMpCCk5Waup951Wm/VHYr7hxsnXg5KUOOer/00x3EIg0xIqG4MR3PTaiXcU1SKJwWu6nBhIsxH2I233HKLq00YEGs7YuIzdWlHA+NmYS+TYacRmbVm4n/eZ2UgtteJqMkJYzEYlCQKkYxmxVmA6lRkJpYwoWWd kMmRlxzQfYsRVvdWy26TprVimf543W59pAfoQDncAFX4MEN1OAe6tAAAc/wBp/w5aDz6rw7H4vohpP/OYMlON9/IPeKmQ==</latexit><latexit sha1_base64="SQCqOS4R/oecbmytGueAi8Rg5JY=">AAAB43icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNEMA9IQpid9CZjZh/M9AphyRd4EfGi4P/4C/6 Nk2QvSSwYKKpq6K72EyUNue6vs7G5tb2zW9gr7h8cHh2XTk6bJk61wIaIVazbPjeoZIQNkqSwnWjkoa+w5Y/vZn7rBbWRcfREkwR7IR9GMpCCk5Waup951Wm/VHYr7hxsnXg5KUOOer/00x3EIg0xIqG4MR3PTaiXcU1SKJwWu6nBhIsxH2I233HKLq00YEGs7YuIzdWlHA+NmYS+TYacRmbVm4n/eZ2UgtteJqMkJYzEYlCQKkYxmxVmA6lRkJpYwoWWd kMmRlxzQfYsRVvdWy26TprVimf543W59pAfoQDncAFX4MEN1OAe6tAAAc/wBp/w5aDz6rw7H4vohpP/OYMlON9/IPeKmQ==</latexit><latexit sha1_base64="SQCqOS4R/oecbmytGueAi8Rg5JY=">AAAB43icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHgxZNEMA9IQpid9CZjZh/M9AphyRd4EfGi4P/4C/6 Nk2QvSSwYKKpq6K72EyUNue6vs7G5tb2zW9gr7h8cHh2XTk6bJk61wIaIVazbPjeoZIQNkqSwnWjkoa+w5Y/vZn7rBbWRcfREkwR7IR9GMpCCk5Waup951Wm/VHYr7hxsnXg5KUOOer/00x3EIg0xIqG4MR3PTaiXcU1SKJwWu6nBhIsxH2I233HKLq00YEGs7YuIzdWlHA+NmYS+TYacRmbVm4n/eZ2UgtteJqMkJYzEYlCQKkYxmxVmA6lRkJpYwoWWd kMmRlxzQfYsRVvdWy26TprVimf543W59pAfoQDncAFX4MEN1OAe6tAAAc/wBp/w5aDz6rw7H4vohpP/OYMlON9/IPeKmQ==</latexit>
r13
<latexit sha1_base64="1U9YcSkghWXzjOpWk+hCCiYap9A=">AAAB43icbVDLSgNBEOz1GeMr6tHLYBA8hV0V9Bjw4kkimAckIcxOepMxsw9meoWw5Au8iHhR8H/8Bf/ GSbKXJBYMFFU1dFf7iZKGXPfXWVvf2NzaLuwUd/f2Dw5LR8cNE6daYF3EKtYtnxtUMsI6SVLYSjTy0FfY9Ed3U7/5gtrIOHqicYLdkA8iGUjByUoN3cu8q0mvVHYr7gxslXg5KUOOWq/00+nHIg0xIqG4MW3PTaibcU1SKJwUO6nBhIsRH2A223HCzq3UZ0Gs7YuIzdSFHA+NGYe+TYachmbZm4r/ee2UgttuJqMkJYzEfFCQKkYxmxZmfalRkBpbwoWWd kMmhlxzQfYsRVvdWy66ShqXFc/yx+ty9SE/QgFO4QwuwIMbqMI91KAOAp7hDT7hy0Hn1Xl3PubRNSf/cwILcL7/ACJyipo=</latexit><latexit sha1_base64="1U9YcSkghWXzjOpWk+hCCiYap9A=">AAAB43icbVDLSgNBEOz1GeMr6tHLYBA8hV0V9Bjw4kkimAckIcxOepMxsw9meoWw5Au8iHhR8H/8Bf/ GSbKXJBYMFFU1dFf7iZKGXPfXWVvf2NzaLuwUd/f2Dw5LR8cNE6daYF3EKtYtnxtUMsI6SVLYSjTy0FfY9Ed3U7/5gtrIOHqicYLdkA8iGUjByUoN3cu8q0mvVHYr7gxslXg5KUOOWq/00+nHIg0xIqG4MW3PTaibcU1SKJwUO6nBhIsRH2A223HCzq3UZ0Gs7YuIzdSFHA+NGYe+TYachmbZm4r/ee2UgttuJqMkJYzEfFCQKkYxmxZmfalRkBpbwoWWd kMmhlxzQfYsRVvdWy66ShqXFc/yx+ty9SE/QgFO4QwuwIMbqMI91KAOAp7hDT7hy0Hn1Xl3PubRNSf/cwILcL7/ACJyipo=</latexit><latexit sha1_base64="1U9YcSkghWXzjOpWk+hCCiYap9A=">AAAB43icbVDLSgNBEOz1GeMr6tHLYBA8hV0V9Bjw4kkimAckIcxOepMxsw9meoWw5Au8iHhR8H/8Bf/ GSbKXJBYMFFU1dFf7iZKGXPfXWVvf2NzaLuwUd/f2Dw5LR8cNE6daYF3EKtYtnxtUMsI6SVLYSjTy0FfY9Ed3U7/5gtrIOHqicYLdkA8iGUjByUoN3cu8q0mvVHYr7gxslXg5KUOOWq/00+nHIg0xIqG4MW3PTaibcU1SKJwUO6nBhIsRH2A223HCzq3UZ0Gs7YuIzdSFHA+NGYe+TYachmbZm4r/ee2UgttuJqMkJYzEfFCQKkYxmxZmfalRkBpbwoWWd kMmhlxzQfYsRVvdWy66ShqXFc/yx+ty9SE/QgFO4QwuwIMbqMI91KAOAp7hDT7hy0Hn1Xl3PubRNSf/cwILcL7/ACJyipo=</latexit><latexit sha1_base64="1U9YcSkghWXzjOpWk+hCCiYap9A=">AAAB43icbVDLSgNBEOz1GeMr6tHLYBA8hV0V9Bjw4kkimAckIcxOepMxsw9meoWw5Au8iHhR8H/8Bf/ GSbKXJBYMFFU1dFf7iZKGXPfXWVvf2NzaLuwUd/f2Dw5LR8cNE6daYF3EKtYtnxtUMsI6SVLYSjTy0FfY9Ed3U7/5gtrIOHqicYLdkA8iGUjByUoN3cu8q0mvVHYr7gxslXg5KUOOWq/00+nHIg0xIqG4MW3PTaibcU1SKJwUO6nBhIsRH2A223HCzq3UZ0Gs7YuIzdSFHA+NGYe+TYachmbZm4r/ee2UgttuJqMkJYzEfFCQKkYxmxZmfalRkBpbwoWWd kMmhlxzQfYsRVvdWy66ShqXFc/yx+ty9SE/QgFO4QwuwIMbqMI91KAOAp7hDT7hy0Hn1Xl3PubRNSf/cwILcL7/ACJyipo=</latexit>
r14
<latexit sha1_base64="ppcWyOYsuhNQSC+90DJCUMgaJZQ=">AAAB43icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08SwTwgCWF20puMmX0w0yuEJV/gRcSLgv/jL/g 3TpK9JLFgoKiqobvaT5Q05Lq/TmFjc2t7p7hb2ts/ODwqH580TZxqgQ0Rq1i3fW5QyQgbJElhO9HIQ19hyx/fzfzWC2oj4+iJJgn2Qj6MZCAFJys1dT/zrqf9csWtunOwdeLlpAI56v3yT3cQizTEiITixnQ8N6FexjVJoXBa6qYGEy7GfIjZfMcpu7DSgAWxti8iNleXcjw0ZhL6NhlyGplVbyb+53VSCm57mYySlDASi0FBqhjFbFaYDaRGQWpiCRda2 g2ZGHHNBdmzlGx1b7XoOmleVT3LH68rtYf8CEU4g3O4BA9uoAb3UIcGCHiGN/iELwedV+fd+VhEC07+5xSW4Hz/ASPtips=</latexit><latexit sha1_base64="ppcWyOYsuhNQSC+90DJCUMgaJZQ=">AAAB43icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08SwTwgCWF20puMmX0w0yuEJV/gRcSLgv/jL/g 3TpK9JLFgoKiqobvaT5Q05Lq/TmFjc2t7p7hb2ts/ODwqH580TZxqgQ0Rq1i3fW5QyQgbJElhO9HIQ19hyx/fzfzWC2oj4+iJJgn2Qj6MZCAFJys1dT/zrqf9csWtunOwdeLlpAI56v3yT3cQizTEiITixnQ8N6FexjVJoXBa6qYGEy7GfIjZfMcpu7DSgAWxti8iNleXcjw0ZhL6NhlyGplVbyb+53VSCm57mYySlDASi0FBqhjFbFaYDaRGQWpiCRda2 g2ZGHHNBdmzlGx1b7XoOmleVT3LH68rtYf8CEU4g3O4BA9uoAb3UIcGCHiGN/iELwedV+fd+VhEC07+5xSW4Hz/ASPtips=</latexit><latexit sha1_base64="ppcWyOYsuhNQSC+90DJCUMgaJZQ=">AAAB43icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08SwTwgCWF20puMmX0w0yuEJV/gRcSLgv/jL/g 3TpK9JLFgoKiqobvaT5Q05Lq/TmFjc2t7p7hb2ts/ODwqH580TZxqgQ0Rq1i3fW5QyQgbJElhO9HIQ19hyx/fzfzWC2oj4+iJJgn2Qj6MZCAFJys1dT/zrqf9csWtunOwdeLlpAI56v3yT3cQizTEiITixnQ8N6FexjVJoXBa6qYGEy7GfIjZfMcpu7DSgAWxti8iNleXcjw0ZhL6NhlyGplVbyb+53VSCm57mYySlDASi0FBqhjFbFaYDaRGQWpiCRda2 g2ZGHHNBdmzlGx1b7XoOmleVT3LH68rtYf8CEU4g3O4BA9uoAb3UIcGCHiGN/iELwedV+fd+VhEC07+5xSW4Hz/ASPtips=</latexit><latexit sha1_base64="ppcWyOYsuhNQSC+90DJCUMgaJZQ=">AAAB43icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF08SwTwgCWF20puMmX0w0yuEJV/gRcSLgv/jL/g 3TpK9JLFgoKiqobvaT5Q05Lq/TmFjc2t7p7hb2ts/ODwqH580TZxqgQ0Rq1i3fW5QyQgbJElhO9HIQ19hyx/fzfzWC2oj4+iJJgn2Qj6MZCAFJys1dT/zrqf9csWtunOwdeLlpAI56v3yT3cQizTEiITixnQ8N6FexjVJoXBa6qYGEy7GfIjZfMcpu7DSgAWxti8iNleXcjw0ZhL6NhlyGplVbyb+53VSCm57mYySlDASi0FBqhjFbFaYDaRGQWpiCRda2 g2ZGHHNBdmzlGx1b7XoOmleVT3LH68rtYf8CEU4g3O4BA9uoAb3UIcGCHiGN/iELwedV+fd+VhEC07+5xSW4Hz/ASPtips=</latexit>
r23
<latexit sha1_base64="UKrmImjSVjN/T5iiZSrrsLdfOJE=">AAAB43icbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BL54kgnlAEsLspDcZM/tgplcIS77Ai4gXBf/HX/B vnDwuSSwYKKpq6K72EyUNue6vk9vY3Nreye8W9vYPDo+KxycNE6daYF3EKtYtnxtUMsI6SVLYSjTy0FfY9Ed3U7/5gtrIOHqicYLdkA8iGUjByUoN3csqV5NeseSW3RnYOvEWpAQL1HrFn04/FmmIEQnFjWl7bkLdjGuSQuGk0EkNJlyM+ACz2Y4TdmGlPgtibV9EbKYu5XhozDj0bTLkNDSr3lT8z2unFNx2MxklKWEk5oOCVDGK2bQw60uNgtTYEi60t BsyMeSaC7JnKdjq3mrRddKolD3LH69L1YfFEfJwBudwCR7cQBXuoQZ1EPAMb/AJXw46r8678zGP5pzFn1NYgvP9ByPuips=</latexit><latexit sha1_base64="UKrmImjSVjN/T5iiZSrrsLdfOJE=">AAAB43icbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BL54kgnlAEsLspDcZM/tgplcIS77Ai4gXBf/HX/B vnDwuSSwYKKpq6K72EyUNue6vk9vY3Nreye8W9vYPDo+KxycNE6daYF3EKtYtnxtUMsI6SVLYSjTy0FfY9Ed3U7/5gtrIOHqicYLdkA8iGUjByUoN3csqV5NeseSW3RnYOvEWpAQL1HrFn04/FmmIEQnFjWl7bkLdjGuSQuGk0EkNJlyM+ACz2Y4TdmGlPgtibV9EbKYu5XhozDj0bTLkNDSr3lT8z2unFNx2MxklKWEk5oOCVDGK2bQw60uNgtTYEi60t BsyMeSaC7JnKdjq3mrRddKolD3LH69L1YfFEfJwBudwCR7cQBXuoQZ1EPAMb/AJXw46r8678zGP5pzFn1NYgvP9ByPuips=</latexit><latexit sha1_base64="UKrmImjSVjN/T5iiZSrrsLdfOJE=">AAAB43icbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BL54kgnlAEsLspDcZM/tgplcIS77Ai4gXBf/HX/B vnDwuSSwYKKpq6K72EyUNue6vk9vY3Nreye8W9vYPDo+KxycNE6daYF3EKtYtnxtUMsI6SVLYSjTy0FfY9Ed3U7/5gtrIOHqicYLdkA8iGUjByUoN3csqV5NeseSW3RnYOvEWpAQL1HrFn04/FmmIEQnFjWl7bkLdjGuSQuGk0EkNJlyM+ACz2Y4TdmGlPgtibV9EbKYu5XhozDj0bTLkNDSr3lT8z2unFNx2MxklKWEk5oOCVDGK2bQw60uNgtTYEi60t BsyMeSaC7JnKdjq3mrRddKolD3LH69L1YfFEfJwBudwCR7cQBXuoQZ1EPAMb/AJXw46r8678zGP5pzFn1NYgvP9ByPuips=</latexit><latexit sha1_base64="UKrmImjSVjN/T5iiZSrrsLdfOJE=">AAAB43icbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BL54kgnlAEsLspDcZM/tgplcIS77Ai4gXBf/HX/B vnDwuSSwYKKpq6K72EyUNue6vk9vY3Nreye8W9vYPDo+KxycNE6daYF3EKtYtnxtUMsI6SVLYSjTy0FfY9Ed3U7/5gtrIOHqicYLdkA8iGUjByUoN3csqV5NeseSW3RnYOvEWpAQL1HrFn04/FmmIEQnFjWl7bkLdjGuSQuGk0EkNJlyM+ACz2Y4TdmGlPgtibV9EbKYu5XhozDj0bTLkNDSr3lT8z2unFNx2MxklKWEk5oOCVDGK2bQw60uNgtTYEi60t BsyMeSaC7JnKdjq3mrRddKolD3LH69L1YfFEfJwBudwCR7cQBXuoQZ1EPAMb/AJXw46r8678zGP5pzFn1NYgvP9ByPuips=</latexit>
r24
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FIG. 2. Two arbitrary configurations (a) and (b) of four neutrons in a neutron star showing that it is impossible that
S
(a)
4 = S
(b)
4 = r13 + r32 + r24 + r41 for all mass points.
where P4 = r12r23r34r41 and S4 = r12 + r23 + r34 + r41. We see immediately from Fig. 2 that, generally, S
(a)
4 6=
S
(b)
4 = r13 + r32 + r24 + r41, which represents a separate 4-body contribution to the self-energy. It follows that even
in a simple 4-body diagram one cannot ensure that cos(µS
(a)
4 ), cos(µS
(b)
4 ), sin(µS
(a)
4 ), and sin(µS
(b)
4 ) will all vanish
for all mass points located at any ~r1, ~r2, ~r3, and ~r4.
Given the extremely large coefficients arising from Eqs. (1)–(3), we conclude that the cancellations suggested in
Refs. [1] and [4] are extremely unphysical as a mechanism for cancelling the many-body neutrino-exchange contribu-
tions to the self-energy of a neutron star or white dwarf. As shown in Eq. (5.39) of Ref. [3], the 8-body interaction
energy W (8), for example, is according to Eq. (2) proportional to η(N,R10) and is given numerically by
W (8) = 5× 1077 eV = 3× 1011M1c2, (6)
where M1 is the mass of the Hulse-Taylor pulsar. For the higher order contributions the combinatoric factors make
such cancellations unphysical, as they would have to apply to each of an infinite number of possible sub-volumes for
R & 10−6 cm, as well as extremely large numbers of individual neutron stars and white dwarfs.
It follows that the conclusion of Ref. [2] remains correct: For any neutrino species, mν & 0.4 eV/c2 is required
to ensure that many-body neutrino-exchange forces do not lead to unphysical large many-body neutrino-exchange
3contributions to the self-energies of neutron stars or white dwarfs.
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